Environmental awareness and its perception by humans is not an entirely clear issue, and the extent to which problems related to ecology and environmental protection are recognized raises many doubts. Our paper presents fi ndings obtained from the authors' own questionnaire made up of 46 statements carrying positive connotations. A fi ve-level Likert scale was applied to evaluate statements; respondents were asked to specify which level on the scale best corresponded with their view on each statement. In order to identify variables differentiating between specifi c groups of respondents, the data gathered from questionnaires was subject to a type of statistical analysis called discriminant function analysis. The aim of the study was to analyse links between the place of living and evaluation of the natural environment, certain factors affecting environmental awareness, and willingness to undertake environment-friendly actions by people living in Eastern Poland. The discriminant function analysis enabled categorization of opinions and attitudes of the respondents according to their place of living, indicating that their diversifi ed nature results from the place they inhabit. The analysis revealed that a grouping variable used to categorize places of living has statistically signifi cant discriminatory power. Inhabitants of large cities are interested in the subject of environmental protection, but they pay less attention to other aspects of "environmental awareness" than people living in small towns or in the countryside, which is largely attributable to their close contact with nature.
Introduction
Environmental awareness is an expression of a knowledge of the natural environment shared by an individual or society; it is also manifested in an ability to discern phenomena, their interdependencies, causes or possible effects, and to take concrete environmental actions. It is based on the understanding of mechanisms governing nature, knowledge of the limits of its exploitation, as well as constraints and capabilities for recognizing environment-related problems [1] . The source literature, however, still fails to provide the only
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Wiesław Piekarski 1 one universal and generally acknowledged defi nition of this term [2] . Development of human environmental awareness is a complex process since it depends on numerous factors, including social and economic levels, people's mindset and culture, strategies relating to local and worldwide actions, and a degree of environmental degradation. It is also shaped under the infl uence of generally accepted social norms, environmental education, state actions, personal observations, and experiences [3] . Of no less importance seem descriptive attributes of inhabitants, including their place of living, age, education, or standard of living [4, 5] . Authors also call attention to dependence of the level of environmental awareness on the specifi c nature of problems connected with their local scope of occurrence [6] [7] [8] .
The higher environmental awareness an individual reveals, the more often he takes conscious actions that contribute to environmental protection. The world recognizes global threats to the environment such as climate change, air pollution, or water pollution, but local problems, e.g., relating to the adverse impact of transport infrastructure, are also pointed out [9, 10] .
Furthermore, a high level of environmental awareness determines purchasing decisions in society -environment-oriented customers choosing products that are least detrimental to the natural environment [5, 11] . This, in consequence, affects producers who are to some extent forced to switch to more environmentfriendly manufacturing processes and to take into account environmental considerations in all stages of the product lifecycle [5, 12] . Furthermore, the relevance of recycling in this kind of studies [13] or the signifi cance of the legal regulations governing the natural environment [14] should be highlighted.
The importance of the problem is further emphasized by the fact that both current as well as future quality of the human environment depends on environmental awareness and environment-friendly attitudes and behaviour patterns [15] . That's why environmental scientists are increasingly interested in better understanding how people cognitively organize their beliefs and attitudes toward environmental change in order to identify key motives and barriers that stimulate or prevent action [16] .
Taking into consideration constant change, we already speak of the ecological culture in society. Therefore, our study aimed to analyze dependence between the place of living and evaluation of the natural environment, as well as a willingness to take environment-friendly actions among people living in Eastern Poland.
Materials and Methods
The data gathered from the study based on a structured questionnaire served as source material. The study's starting point consisted in the preparation of a list of determinants that enabled a description of environmental awareness and environment-friendly actions. These determinants have been grouped into fi ve main thematic areas (Table 1) actions in the fi eld of environmental protection. 5. Knowledge and its sources concerning the natural environment and its protection. The list was compiled on the basis of research reported in the source literature and an analysis of the specifi c nature of the problem in question.
Given the fact that interrelations between investigated issues were unknown, researchers adopted an exploratory approach that involved the selection of such attributes of an object that would describe it in the most general terms.
The questionnaire study was carried out in 2014 and included 188 respondents. In order to determine the number of respondents, researchers took into account the criteria applied to methods of the statistical analysis because such analysis requires a sample of at least 100-200 persons from the whole population [17] . The study was conducted with the use of a sampling method and respondents were selected based on the random sampling method. Surveys were distributed among the respondents in two ways -in a traditional form and via the Internet. Questionnaires were anonymous and each respondent was informed in advance of the general aim of the study.
The designed statistical measurement tool (questionnaire) was made up of 46 statements carrying positive connotations, whose meanings corresponded to features included in the list of primary determinants. Statements were evaluated with the use of the fi ve-level Likert scale, in which a number of points is ascribed to every type of response (from 1 -strongly disagree, to 5 -strongly agree). Positions 1 and 2 on the scale signifi ed negative responses, positions 4 and 5 were positive, while position 3 was neutral and meant "neither agree nor disagree." In each item, respondents were asked to tick the level on the scale that best refl ected their attitude towards it. Questionnaires also included a set of demographic questions that helped identify respondents' descriptive characteristics, including sex, age, education, place of living, and profession.
In order to identify variables differentiating between specifi c groups of respondents, the data collected from questionnaires was subject to a type of statistical analysis called discriminant function analysis [18] . Variables that characterized the whole population and were included in the set of demographic questions attached to the questionnaire served as grouping variables. Analyses took into consideration one of the grouping variables -the place of living. On the basis of the information about each respondent and his or her membership in a given group, it was possible to compute a discriminant function for the grouping variable under analysis so as to maximize intergroup variability relation to intragroup variability, and to obtain the possibly similar values of the membership 
…where Y is the grouping variable used to determine membership of the individual to a given segment; Xi is the independent variable, a descriptor of membership of the individual to a given segment (i = 1, …, p); α 0 is constant and αi is the unstandardized discriminant coeffi cient for the discriminant function, or the rule for membership for the individual to a given segment (i = 1, …, p).The discriminant function analysis included three stages: 1) stepwise analysis, 2) chi-square test, 3) canonical correlation analysis. As a result of the stepwise analysis, it was possible to identify variables (used to build the model of the discriminant function) that served best as discriminators of a given group. It was also possible to defi ne values of Wilks' lambda, partial lambda, and F-value, which indicates statistical signifi cance for group discrimination of a given variable.
Wilks' lambda is a standard test statistic used to determine whether the discriminatory power of the current model is statistically important. It provides information about the proportion of total variability whose group differences are not accounted for, and indicates to what extent values of functions can be confounded by other variables than membership in differentiated groups. Wilks' lambda is defi ned by the formula: (2) …where q R is intragroup variability for the membership function and q is total variability for the membership function, which is the sum of inter-( qG ) and intra-group (q R ) variability, q = q G + q R.
The to be signifi cant. Analyses investigated only signifi cant functions (the adopted criterion level was α = 0.05).
The last stage of discriminant function analysis was the canonical analysis that enabled determination of the number of statistically signifi cant canonical roots, parameters of the discriminant function, and eigenvalues of every function. Standardized coeffi cients for canonical variables were calculated based on standardized independent variables with their means = 0 and variances = 1. They indicate how signifi cant respective variables are to distribute objects into groups, while canonical averages make it possible to defi ne the discriminatory nature for each category within the grouping variable.
The statistical analysis of results was carried out with the use of Statistica 10 software.
Results
The data gathered from the empirical material was subject to the statistical analysis (in order to describe the population structure and specifi c variables) whose results were presented in graphic, tabular, and descriptive forms.
The information gathered from our own studies enabled a description of respondents in terms of grouping variables such as sex, age, education, place of living, and profession. Given the subject matter of the paper, demographic and social characteristics were limited to one variable, i.e., the place of living. The survey included 188 respondents from eastern Poland, of whom 89 persons (47.3%) live in the countryside, 47 (25%) live in cities of up to 300,000 inhabitants, and 52 persons (27.7%) live in cities of more than 300,000 inhabitants.
In line with the adopted research methodology, the grouping variable relating to the place of living was subject to a discriminant function analysis (three categories: acountryside, b -city of up to 300,000 inhabitants, c -city of more than 300,000 inhabitants) with a view to determining which variables of dimensional summary statistics of the examined model discriminate between two or more groups for specifi c categories of the variable. As an outcome of the forward stepwise analysis it was possible to build an overall model defi ned by 11 variables. Table 2 presents results of the discriminant function analysis carried out for the "place of living" grouping variable (columns 1-6).
Variables identifi ed in the forward stepwise analysis were presented in the step-by-step order that they were incorporated in the model. The second column presents values for Wilks' lambda after including the variable in the model, while the third column presents values of partial Wilks' lambda for the unique contribution of the respective variable to the discriminatory power with regard to groups. Wilks' lambda may be converted into a standard F-value (see column No. 4 In the investigated case, the variable grouping "the place of living" is broken down into three categories, hence two discriminant functions are subject to canonical analysis. Table 3 (lines 1-6) present results obtained when the signifi cance of discriminant functions described by the 11 primary attributes mentioned above were verifi ed. According to them, both functions 1 and 2 are statistically signifi cant, which makes it possible to reject the null hypothesis that there is no discrimination between categories of the variable related to the place of living.
Standardized coeffi cients of discriminant variables are presented in Table 2 The results show that in the case of the received discriminant function, variable Nos. 4, 13, 41, 9, 12, 18, and 33 made the greatest contribution to discrimination. Therefore, these are major attributes that discriminate between investigated attitudes.
Then, discriminant function No. 2 for the "place of living" grouping variable takes the following form: Although the second function has relatively less discriminatory power, it is still signifi cant and thus makes it possible to determine the nature of discrimination. Table 3 (lines 7-9) presents means for canonical variables included in the respective model of the discriminant function (average values of discriminant variables for different categories within "the place of living"). Differences between the means are larger for the fi rst of the two discriminant variables. The fi rst function discriminates primarily between people living in the countryside and people from large cities of more than 300,000 inhabitants. The second function, in turn, discriminates between people living in small and medium-size or large cities.
The nature of discrimination was depicted also in graphic form (Fig. 1) . The analysis of the graph reveals that coordinates of the majority of items against the fi rst variable (axis), which represent people living in the countryside, have higher values than corresponding coordinates of items referring to people living in large cities (of more than 300,000 inhabitants). Relative to the fi rst discriminatory variable, coordinates of points representing people living in cities of 100-300,000 inhabitants have high values in the coordinate volatility interval for people living in large cities, and low values for those from the countryside.
In the case of the second discriminatory variable, it is observed that, relative to the second discriminatory variable (axis), coordinates of the majority of items representing people living in cities of 100-300,000 inhabitants have much higher values than corresponding Source: the authors' own studies. Fig. 1 The nature of discrimination for the "place of living" grouping variable (a -countryside, b -city of 100-300,000 inhabitants, c -cities of > 300,000 inhabitants). Source: own study.
coordinates of the items representing other categories within the place of living. Taking into account standardized coeffi cients for canonical variables (Table 2) and their means (Table 3) , the discriminant function analysis for the place of living may be summarized as follows: variable Nos. 4, 41, 12, 11, and 20 characterize people living in the countryside and differentiate them from people living in large cities who, in turn, are characterized by variable Nos. 13, 9, 18, 8, 33 , and 24.
Discussion of Results
The analysis of the study's results show that the level of environmental awareness developed by an individual or society is conditioned by numerous variables; one of the most important variables includes the state of the natural environment in which a respective individual or society functions. The relationship between place attachment and pro-environmental behaviors has been examined in the literature. While fi ndings are confl icting, place attachment has been shown to be associated with less (even null), but also with more, pro-environmental behaviors [19] . Certain studies indicate that the level of environmental awareness is higher among people living in relatively more environmentally degraded regions [20] . However, on the basis of results obtained from the authors' own studies, it can be inferred that certain attitudes and willingness to take actions aiming to protect the natural environment are revealed by people who live in areas diversifi ed in terms of the degree of urbanization, but they are fostered by various circumstances.
On the basis of the analysis results, it may be stated that people living in the countryside are characterized primarily by variable Nos. 4, 41, 12, 11, and 20. This means that they pay attention particularly to issues concerning their place of living (no water pollution, protection of high-nature value areas, control over forests, participation in municipal actions for environmental protection), which largely results from their close contact with nature. People living in large cities are also interested in environmental issues, but they are concerned with other aspects of "environmental awareness" (related to their place of living), including controlled household sewage disposal, reduction of the use of media, actions organized by provincial authorities to promote environmental protection, willingness to pay small amounts of a voluntary environmental tax (such persons are characterized by variable Nos. 13, 9, 18, 8, 33, and 24) .
The survey proves the thesis about dependence between the evaluation of the natural environment and the place of living and, consequently, the degrees of industrialization and urbanization [21] [22] [23] [24] [25] . Respondents revealed certain characteristics of regionalism, i.e., more thorough knowledge about one's own place of living. Inhabitants of heavily degraded areas, affected by extensive anthropogenic processes, have developed environmental awareness based on observations of the effects of adverse impact on the natural environment [26] . People living in protected areas develop a sense of environmental awareness on the basis of their own positive experiences and observations, as well as by comparing their place of living with areas under strong and negative human infl uence [27, 28] .
The conducted research, obtained results, and the conclusions drawn on the basis thereof make it possible to formulate recommendations for people taking decisions to the extent of environmental awareness of the residents, e.g., the authorities within a given municipality or a region. Getting to know the variables that determine the degree of environment-related awareness of individuals, depending on their place of residence, and as a consequence the condition of the environment in which they live (the degree of urbanization and degradation of the environment), can be helpful in developing and implementing some adequate educational measures.
Conclusions
The studies described in the source literature as well as the obtained results and discussion of the analysis showed that respondents' attitudes to the natural environment and environmental protection differ depending on their place of living. On the basis of the discriminant function analysis, it is possible to state that a grouping variable for the place of living has statistically signifi cant discriminatory power (Wilks' lambda for the grouping variable was 0.47523). Attitudes of people living in bigger towns are conditioned primarily by variable Nos. 13, 9, 18, 8, 33 , and 24, whereas of those living in the countryside by variable Nos. 4, 41, 12, 11, and 20. This means that people living in the countryside pay attention particularly to issues concerning their place of living (no water pollution, protection of high-nature value areas, control over forests, participation in municipal actions for environmental protection), which may largely stem from their close contact with nature. However, people living in large cities are also interested in environmental issues, but they are concerned with other aspects of "environmental awareness," including controlled household sewage disposal, appropriate waste management, reduction of the use of media, actions organized by provincial authorities to promote environmental protection, and willingness to pay small amounts of a voluntary environmental tax. The obtained results may constitute the basis for the decisive bodies of local authorities to the extent of promoting environmental actions by means of different types of social campaigns aimed at residents of both rural and hugely urbanized areas.
